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BACKGROUND AND SUMMARY

Attainment of spawning escapement goals, while allowing for the orderly harvest of salmon surplus to
these goals in commercial, recreational, personal use and subsistence fisheries, is the principal objective
used by the Alaska Department of Fish and Game (ADF&G) for managing Pacifie salmon Oncorhynchus
resources. This report documents existing spawning goals for wild, anadromous Pacific salmon returning
to spawning systems within the Prince William Sound, Cook Inlet, and Bristol Bay management areas,
which are included within Region II of both the Commercial Fisheries Management and Development and
Sport Fish Divisions of ADF&G (Figure 1).

In 1992, the Alaska Department of Fish and Game (ADF&G) adopted a Salmon Escapement Goal Policy
that established a formal process to set new escapement goals as well as to evaluate and modify existing
escapement goals (Appendix A.1). Publication of escapement goals was established as part of this process,
and goals were classified as (1) biological escapement goals, which produce maximum sustained yield and
are set by ADF&G; (2) optimal escapement goals, which consider allocative factors and are set through
regulations by the Alaska Board of Fisheries; or (3) in-river goals, which define specific allocations to
fisheries occurring above the point where escapement is estimated and which are also set through
regulations by the Alaska Board of Fisheries. Escapement levels at which explicit management actions
are taken, usually to ensure optimal goals are reached, are termed action points. It was sometimes difficult
to classify existing goals according to current policy definitions because these goals were set prior to
adoption of the policy, and the history of their development has not always been well documented. For
the purpose of this report, goals not adopted under regulatory management plans are defined as biological
escapement goals, while goals set out in such plans are defined as optimal escapement and in-river goals. .
Because ADF&G routinely restricts harvests to ensure escapement goals are met, only action points set
forth in regulatory management plans have been reported. The term stock in this report refers to a group
of salmon managed as a unit which may spawn within (1) a single creek or stream, (2) a portion of a river
drainage, (3) an entire river drainage, or (4) within several creeks, streams, and rivers occurring in a
management district. For the areas covered in this report, biological escapement goals have been
established for 172 salmon stocks: 29 chinook O. tshawytscha, 21 chum O. keta, 12 coho O. kisutch, 40
even-year pink O. gorbuscha, 39 odd-year pink, and 31 sockeye O. nerka salmon stocks. Optimal goals
have been established for 4 chinook, I coho, and 4 sockeye salmon stocks; in-river goals have been set
for 1 chinook, 1 coho, and 1 sockeye salmon stocks; and action points have been specified for 4 chinook,
1 coho, and 8 sockeye salmon stocks. Escapement enumeration methods for salmon stocks covered in
this report are based on (1) aerial surveys for 89 stocks; (2) foot surveys for 40 stocks; (3) a combination
of aerial and foot surveys for 15 stocks; (4) hydroacoustic assessments for 11 stocks; (5) weir counts for
9 stocks; (6) tower counts for 7 stocks; and (7) a combination of foot surveys and weir counts for 1 stock.

Criteria used for assigning an existing goal to one of the policy definitions have been explained within
the Methods section of this report. Similarly, criteria used to aggregate salmon into stocks for the purpose
of setting escapement goals have also been included within the Methods section.



MANAGEMENT AREAS

Prince William Sound

For commercial salmon fisheries, the Prince William Sound area includes all coastal waters and inland
drainages flowing into the northcentral Gulf of Alaska west of the longitude of Cape Suckling
(143° 53’ W) and east of the longitude of Cape Fairfield (148° 50’ W). This area includes the Bering and
Copper Rivers as well as hundreds of smaller creeks, streams, and rivers (Figure 2). The area is
subdivided into 11 management districts that correspond to local geography and the distribution of salmon
spawning drainages: Bering River, Copper River, Coghill, Unakwik, Eshamy, Eastern, Northern,
Northwestern, Southwestern, Southeastern, and Montague Districts. Additionally, these districts have been
subdivided into 47 smaller management units to facilitate discrete stock management, including special
harvest areas used to aid in the harvest of hatchery-produced salmon.

For recreational fisheries, this same geographic area is included within 2 management units. The Prince
William Sound area includes all waters of the Gulf of Alaska and its drainages west of the longitude of
Cape Suckling and east of the longitude of Cape Puget (148° 26’ 30" W), excluding the Copper River
drainage upstream of a line crossing the Copper River between the south bank of the confluence of Haley
Creek and the south bank of the confluence of Canyon Creek in Wood Canyon. Waters upstream of this
line are included in the Upper Copper-Upper Susitna River area.

For commercial salmon fisheries, purse seines, drift gillnets and set gillnets are the only legal gear,
although not all gear types are permitted within each district. For recreational salmon fisheries, a single
line, closely attended, having attached to it not more than 1 plug, spoon, spinner or a series of spinners,
or 2 flies, or 2 hooks is the only legal gear. For personal use salmon fisheries, dip nets and fish wheels
are the only legal gear. For subsistence salmon fisheries, gillnets and seines in marine waters and dip nets
and fish wheels in fresh waters are the only legal gear.

Cook Inlet

For commercial salmon fisheries, the Cook Inlet area includes all coastal waters and inland drainages west
of the longitude of Cape Fairfield and north of the latitude of Cape Douglas (58° 52’ N; Figure 3). This
area has been subdivided into upper and lower management units at the latitude of Anchor Point
(59° 46’ 12" N). Upper Cook Inlet includes the largest river drainages—Susitna, Kenai, and Kasilof
Rivers—while Lower Cook Inlet includes hundreds of smaller rivers, creeks, and streams. Upper Cook
Inlet is subdivided into 2 salmon fishing districts—Northern and Central—which have been further
subdivided into 8 subdistricts to facilitate discrete stock management. Lower Cook Inlet is subdivided into
4 salmon fishing districts—Eastern, Outer, Southern, and Kamishak Bay—which have been further
subdivided into 30 subdistricts and sections to facilitate discrete stock management.



For recreational fisheries, this same area is included within 4 management units. The Cook Inlet-
Resurrection Bay Saltwater area includes all marine waters south of Cape Puget and east of Cape Douglas.
Freshwater drainages within this geographic area are contained within 3 management units. The Kenai
Peninsula area includes all freshwater drainages of the Kenai Peninsula west of a line from Cape Puget
to the west bank of the mouth of Ingram Creek (excluding Ingram Creek). The Susitna-West Cook Inlet
area includes all freshwater drainages which flow into Cook Inlet, Kamishak Bay, and contiguous bays
north of the latitude of Cape Douglas, excluding the Kenai Peninsula and Upper Susitna drainage upstream
of the confluence of the Oshetna River. The Upper Copper-Upper Susitna area includes all waters and
drainages of the Upper Susitna River upstream from the confluence of Oshetna River.

For commercial salmon fisheries, purse seines, drift gillnets, and set gillnets are the only legal gear,
although not all gear types are permitted within each district. For recreational salmon fisheries, a single
line, closely attended, having attached to it not more than 1 plug, spoon, spinner or a series of spinners,
or 2 flies, or 2 hooks is the only legal gear for recreational fisheries. For personal use salmon fisheries,
set gillnets in marine waters and dip nets in fresh waters are the only legal gear. For subsistence salmon
fisheries, set gillnets in marine waters are the only legal gear.

Bristol Bay

For commercial as well as recreational salmon fisheries, the Bristol Bay area includes all coastal waters
and inland drainages east of a line from Cape Menshikof to Cape Newenham (Figure 4). The area has
been divided into 5 commercial salmon fishing districts which generally correspond to the major river
systems: Ugashik, Egegik, Naknek-Kvichak, Nushagak, and Togiak. These districts have been further .
subdivided into 10 sections to further facilitate discrete stock management.

For commercial salmon fisheries, drift and set gillnets are the only legal gear, and both gear types are
permitted within each district. For recreational salmon fisheries, a single line, closely attended, having
attached to it not more than 1 plug, spoon, spinner or a series of spinners, or 2 flies, or 2 hooks is the only
legal gear. For personal use salmon fisheries, set gillnets are the only legal gear. For subsistence salmon
fisheries, both set and drift gillnets within commercial districts, set gillnets outside commercial districts
and in fresh waters, and spears in the Togiak River (excluding its tributaries) are the only legal gear.

METHODS

All existing escapement goals have been placed within 3 categories based on definitions within the
department’s Salmon Escapement Goal Policy: biological escapement, optimal escapement, and in-river
goals (Appendix A).



All existing goals classified as biological escapement goals for the present report were set by ADF&G to
ensure some level of sustainable production. Under the new policy, biological escapement goals are to
be established at a level thought to produce maximum sustainable yield based on the biological
characteristics of the spawning stock being managed. Unfortunately, I could not always determine whether
existing goals represented the estimated number of spawning salmon needed to produce maximum
sustained yield. All existing goals will be re-evaluated on a schedule which at least- conforms to the
triennial cycle of Alaska Board of Fisheries regulatory meetings. During these reviews, it may be
necessary to modify existing escapement goals to better fit policy definitions.

Optimal escapement goals are now set through regulations adopted by the Alaska Board of Fisheries.
These goals, based on allocative as well as biological factors, are objectives of regulatory management
plans. An optimal escapement goal may differ from the biological escapement goal for a stock, but it
must be set at a level capable of maintaining the stock at a sustainable level. Several stocks have existing
goals which fit the definition of optimal escapement goals.

In-river goals are also now set through regulations adopted by the Alaska Board of Fisheries. An in-river
goal for a stock is the sum of its optimal escapement goal and any specific allocations to fisheries
occurring above the point where salmon escapement is estimated. Some existing regulatory management
plans have goals that can be classified as in-river goals, although these plans do not always specify a
corresponding optimal escapement goal. For example, the Kenai River Sockeye Salmon Management Plan
(5 AAC 21.360; ADF&G 1993b) specifies an in-river goal of 400,000 to 700,000 sockeye salmon “to
ensure an adequate spawning escapement and provide for a recreational harvest.” The plan does not
specify an optimal escapement goal.

For the purpose of this report, existing goals not currently adopted under regulations were defined as
biological escapement goals, whereas goals set out in regulations (e.g., AAC 1991; AAC 1993; ADF&G
1992; ADF&G 1993a; ADF&G 1993b) were defined as either optimal escapement or in-river goals. One
exception is the Nushagak River coho salmon in-river goal, which is not specified under a Board of
Fisheries management plan but has been used by the department to provide for subsistence and recreational
harvests taken above the counting site.

Several regulations also specify 1 or more escapement levels at which explicit management actions are
to be taken, usually to help ensure that an optimal escapement goal is reached. Following Salmon
Escapement Goal Policy definitions, these escapement levels are called action points. Although not listed
as action points in this report, ADF&G routinely restricts the harvest of a salmon stock whenever total
escapement 1s projected to be at a level below the biological escapement goal for that stock. Such
restrictions may consist of reductions in fishing time and area for all fisheries, reductions in bag limits for
recreational fisheries, and reductions in broodstock removals for state and private hatchery operations.
A total closure may occur if restrictions inadequately ensure a biological escapement goal will be
achieved. Unfortunately, the existence of regulatory management plans do not always make it easier to
classify existing goals. For example, neither the Copper River Personal Use Salmon Fishery Management
Plan (5 AAC 77.950) nor the Copper River Subsistence Salmon Fisheries Management Plan



(5 AAC 01.647) differentiates among salmon species when setting in-river goals or establishing action
points.

Although all existing goals were placed into 1 of the 3 categories created under the Salmon Escapement
Goal Policy, the task was sometimes difficult and subjective, because (1) all existing goals were set prior
to adoption of the policy, and (2) the history and derivation of many existing goals were poorly
documented. Reports containing information on escapement goal development do exist for Cook Inlet
chum, pink, and sockeye salmon (Tarbox and Waltemyer 1986; Tarbox and Kyle 1989; Yuen 1992;
Ruesch and Tarbox 1993) and Bristol Bay chinook, coho, and sockeye salmon (Fried 1984; Nelson 1987;
Cross and Crawford 1991; Minard et al. 1991; Skrade et al. 1991). Information on escapement goals for
other stocks listed in this report was obtained from memoranda and conversations with other ADF&G
biologists. Remaining problems and uncertainties with existing goals will be resolved when they are
re-evaluated under the provisions of the Salmon Escapement Goal Policy.

Biological escapement goals within this report have been set using a variety of procedures: (1) estimates
of available spawning and rearing area, (2) average annual escapement obtained during a specific period,
(3) average number of returning adults produced by each spawning salmon, and (4) estimates from
recruitment curves developed by Ricker (e.g., 1954 and 1975). These biological escapement goals are
described as either a single escapement level or a range of values. Use of a range, rather than a single
value, is permitted under the Salmon Escapement Goal Policy, as long as the upper and lower limits of
the range are consistent with maximum sustained yield estimates and are based on inherent variability in
production. For some stocks, existing escapement goal ranges represent an acceptable low and high
escapement interval about a point estimate of the biological escapement goal. For other stocks, the range
is the biological escapement goal. Biological escapement goals for most Bristol Bay sockeye salmon .
stocks are point values, but management ranges have been placed around these goals with upper and lower
limits representing escapement levels that would produce 95% of the estimated maximum sustained yield
(Fried 1984). Biological escapement goals for some Cook Inlet pink and chum salmon stocks are ranges
that have been set to allow escapement levels to be adjusted based on spawner distribution; the upper
limits of these ranges are used only when large numbers of salmon move into upstream spawning areas
(Yuen 1992). Biological escapement goals for all Prince William Sound chum salmon stocks, as well as
some Cook Inlet and Bristol Bay sockeye salmon stocks (e.g., Kenai, Kasilof, and Kvichak Rivers), are
ranges that encompass escapement levels thought to produce high, if not maximum, sustained yield
(Tarbox and Waltemyer 1986; Cross and Crawford 1991; S. Sharr, ADF&G, Cordova, personal
communication). For some pink salmon stocks, different biological escapement goals have been
established for odd and even years. This has only been done for pink salmon stocks that exhibit cyclic
dominance (i.e., all Prince William Sound stocks and the Bristol Bay Nushagak River stock), a
phenomenon in which runs for one brood line are more abundant than runs from the other brood line.

Escapement enumeration techniques have varied over time and among systems. Some type of visual count
made during aircraft overflights, foot surveys, tower observations, or weir operations is the most
commonly available estimate of escapement. However, hydroacoustic (sonar) systems deployed at a fixed
site are used in some large turbid or glacial systems for which visual estimates cannot be obtained
(e.g., King and Tarbox 1991; Morstad 1993; Miller et al. 1994). Methods currently used to enumerate
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escapement are documented for every stock listed in this report. Methods used in the past, but no longer
employed, are also documented whenever the information was available.

Information on escapement goals for this report has been summarized by species, stock, and management
area. Goals are provided for all 5 species of Pacific salmon (chinook O. tshawytscha, chum O. keta, coho
O. kisutch, pink O. gorbuscha, and sockeye O. nerka salmon) occurring within the 3 management areas
covered in this report (Prince William Sound, Cook Inlet, and Bristol Bay). Under Alaska Statute
(SEC. 16.05.904; e.g., ADF&G 1992) a fish stock has been defined as “a species, subspecies, geographic
grouping or other category of fish manageable as a unit.” The definition of stock in the Salmon
Escapement Goal Policy (Appendix A) is consistent with this definition, and stock groupings in this report
may refer to a group of salmon spawning within (1) a single creek or stream, (2) a portion of a river
drainage, (3) an entire river drainage, or (4) several creeks, streams, and rivers occurring in a single
management unit.

The broadest classification of stocks in this report, in which several individual streams, creeks, and rivers
were combined into a stock grouping, has been made for Prince William Sound chum and pink salmon.
For the purpose of this report, the various index streams included in the aerial survey program were
aggregated into district stock units. Chum salmon escapement goals have been set for 7 and pink salmon
goals for 8 of the 11 commercial fishing districts. Neither chum nor pink salmon escapements are
surveyed within the Copper River and Bering River Districts; escapement monitoring of the Unakwik
District’s small chum and pink salmon stocks (indexed by aerial surveys of Cowpen Creek) is not done
annually, and only small numbers of chum salmon spawn within Eshamy District. Although Prince
William Sound chum and pink salmon are generally managed as district units, ADF&G can redefine
fishing areas within these districts to shift fishing effort away from individual drainages where escapement
may be poor.

RESULTS

For the areas covered in this report, biological escapement goals have been established for 172 salmon
stocks: 29 chinook, 21 chum, 12 coho, 40 even-year pink, 39 odd-year pink, and 31 sockeye salmon
stocks. Optimal goals have been established for 4 chinook, 1 coho, and 4 sockeye salmon stocks; in-river
goals have been set for 1 chinook, 1 coho, and 1 sockeye salmon stocks; and action points have been
specified for 4 chinook, 1 coho, and 8 sockeye salmon stocks. Escapement enumeration methods for
salmon stocks covered in this report are based on (1) aerial surveys for 89 stocks; (2) foot surveys for 40
stocks; (3) a combination of aerial and foot surveys for 15 stocks; (4) hydroacoustic assessments for 11
stocks; (5) weir counts for 9 stocks; (6) tower counts for 7 stocks; and (7) a combination of foot surveys
and weir counts for 1 stock (Tables 1-5; Appendices B-O).



Chinook Salmon

Biological escapement goals have been established for 29 chinook salmon stocks within the 3 areas
covered by this report (Table 1; Appendices B, C, and D). The sum of these biological escapement goals
is 167,370 chinook salmon. Optimal goals have been established for 4 stocks, an in-river goal has been
set for 1 stock, and action points have been established for 3 stocks. Escapement .is-estimated using aerial
surveys for 20 stocks, foot surveys for 3 stocks, a combination of aerial and foot surveys for 3 stocks, and
hydroacoustic assessments for 3 stocks.

Prince William Sound

A biological escapement goal has been established for 1 chinook salmon stock—Upper Copper River—in
the Prince William Sound area (Table 1; Appendix B). This goal represents about 9% of all 6 chinook
salmon biological escapement goals for the 3 management areas covered in this report. The Upper Copper
River stock is managed primarily for commercial harvest by a drift gillnet fleet. Escapement is estimated
using aerial surveys. An optimal escapement goal has also been established for this stock under 2
regulatory management plans: the Copper River Personal Use Salmon Fishery Management Plan
(5 AAC 77.790) and the Copper River Subsistence Fisheries Management Plan (5 AAC 01.647; ADF&G
1993a).

Cook Inlet

Biological escapement goals have been established for 25 chinook salmon stocks within the Cook Inlet *
area (Table 1; Appendix C). The goals represent about 43% of all 29 chinook salmon biological
escapement goals for the 3 management areas covered in this report. Cook Inlet chinook salmon stocks
are managed primarily for recreational harvest, although a directed commercial fishery that is limited to
a total harvest of 12,500 chinook salmon occurs each June for set gillnets in the Northern District under
the Northern District King Salmon Management Plan (5 AAC 21.366; ADF&G 1993b). Escapements are
estimated using aerial surveys for 17 stocks, foot surveys for 3 stocks, a combination of aerial and foot
surveys for 3 stocks, and hydroacoustic assessments for 2 stocks. Optimal escapement goals and a total
of 7 action points have been established for Kenai River early- and late-run stocks under 2 regulatory
management plans: the Kenai River Early King Salmon Management Plan (5 AAC 56.070; AAC 1991)
and the Kenai River Late King Salmon Management Plan (5 AAC 21.356; ADF&G 1993b).

Bristol Bay

Biological escapement goals have been established for 3 chinook salmon stocks within the Bristol Bay area
(Table 1; Appendix D). These 3 goals represent about 48% of all 29 chinook salmon biological
escapement goals for the 3 management areas covered in this report. Bristol Bay chinook salmon stocks
are managed primarily for commercial use by a drift and set gillnet fleet, although important subsistence
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and recreational fisheries occur in many drainages. Escapements are estimated using aerial surveys for
2 stocks and a hydroacoustic assessment for 1 stock. An optimal escapement goal, an in-river goal, and
4 action points have been established for the Nushagak River stock under the Nushagak-Mulchatna
Chinook Salmon Management Plan (5 AAC 06.361; ADF&G 1992).

Chum Salmon

Biological escapement goals have been established for 21 chum salmon stocks within the 3 management
areas covered in this report (Table 1; Appendices E, F, and G). The sum of the 21 biological escapement
goals for these stocks ranges from 345,000 to 442,000 chum salmon, because biological escapement goals
for all Prince William Sound stocks and some Cook Inlet stocks have been defined as ranges. Escapement
is estimated using aerial surveys for 17 stocks, foot surveys for 3 stocks, and a combination of aerial and
foot surveys for 1 stock.

Prince William Sound

Biological escapement goals for chum salmon have been established for 7 commercial fishing districts
within the Prince William Sound area (Table 2; Appendix E). These 7 goals represent about 57%—58%
of all 21 chum salmon biological escapement goals for the 3 management areas covered in this report.
All 7 Prince William Sound chum salmon stocks are managed primarily for commercial harvest by a purse
seine fleet. Escapements for all stocks are estimated using aerial surveys. No regulatory management
plans specifying optimal escapement goals, in-river goals, or action points have been adopted for any of
these stocks.

Cook Inlet

Biological escapement goals have been established for 14 chum salmon stocks within the Cook Inlet area
(Table 2; Appendix F). These 14 goals represent about 42%-43% of all 21 chum salmon biological
escapement goals for the 3 management areas covered in this report. These 14 Cook Inlet chum salmon
stocks are managed primarily for commercial use by a purse seine fleet. Escapements are estimated using
aerial surveys for 10 stocks, foot surveys for 3 stocks, and a combination of aerial and foot surveys for
1 stock. No regulatory management plans specifying optimal escapement goals, in-river goals, or action
points have been adopted for any of these stocks.

Coho Salmon
Biological escapement goals have been established for 12 coho salmon stocks within the 3 management

areas covered in this report (Table 3; Appendices G, H, and I). The sum of these biological escapem